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Introduction: About 80% of patients receiving chemotherapeutics suffer from side effects related to the gastrointestinal tract. Irinotecan
(CPT-11) is a chemotherapeutic agent usually used in treating solid tumors. Quercetin (QRT), a bioflavonoid, is an antioxidant and
scavenger reactive oxygen species scavenger.

Objective: The current study explored the possible protective effects of QRT against mucosal tongue injury caused by CPT-11.
Methods: The study included four equal groups: group 1/control, group 2/QRT, group 3/CPT-11, and group 4/CPT-11 + QRT.

Results: CPT-11-induced tongue injury in the form of non-healed ulcers, absent lingual papillae, mononuclear cells infiltration, marked
deposition of collagen fibers, and overexpression of CD86 and tumor necrosis factor- o (TNF-«). The increased malondialdehyde levels,
decreased superoxide dismutase and total antioxidant capacity revealed that there was an oxidative stress. Also, there was a decreased
countenance of Ki-67 and Bcl-2 and an increased countenance of NF-«B. The QRT-treated group showed complete ulcer healing, with
histological features almost like the control group, along with minimal collagen fiber deposition, decreased reactivity to CD86 and TNF-

« and improvement of oxidative stress status and the molecular study results as well.
Conclusion: QRT possess protective properties against CPT-11-triggered tongue injury.

Keywords: CPT-11; Flavonoids; Oxidative stress; Malondialdehyde; CD86.

1 Introduction

Chemotherapy is effective against malignant cells and hindering
the cancerous cells’ spread and metastasis, however, patients
receiving chemotherapy may have a number of side effects.!
About 80% of malignancy-treated patients with chemotherapeu-
tic agents suffer from side effects related to the gastrointesti-
nal tract (GIT), including mucositis, nausea, vomiting, heartburn,
stomachache, indigestion, and diarrhea.??

Irinotecan (CPT-11) is one of the semisynthetic plant alkaloid
camptothecin products.* It is one of the inhibitors of topoiso-
merase [, which is usually used in cancers, such as colon, rectum,
pancreas, and lung.

Irinotecan is catalyzed by hydrolysis to two isoforms of car-
boxylesterases enzyme (CES1 and CES2) with subsequent produc-
tion of the active metabolite 7-ethyl-10-hydroxy camptothecin

(SN38).° SN38 causes DNA cleavage and prevents the following
ligation by blocking the enzyme on DNA, producing cytotoxic
protein-linked DNA breaks with eventual cell death.”

Quercetin (3,3',4,5,7-Pentahydroxyflavone) is a bioflavonoid,
which has a polyphenolic structure.® Fruits, vegetables, and seeds
are rich sources of quercetin.’

Several experimental studies have stated the beneficial
potentials of quercetin as anti-inflammatory,'® antioxidant,'*
anti-cancer,”” anti-hyperlipidemic,”® anti-cytotoxic'* and anti-
ischemic.'

Quercetin has shown promising protective effects against tox-
icities induced by chemotherapeutic agents, involving various
organs and tissues e.g.; cisplatin,’® doxorubicin,” 5-fluorouracil®
and cyclophosphamide.*’

Quercetin can scavenge reactive nitrogen species as well as
reactive oxygen species (ROS).?° It is a chelator for iron and
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calcium. It inhibits lipid peroxidation and modifies antioxidant
defensive pathways in vivo and in vitro.?%:?!

In the current study, we examined the potential protective
effects of quercetin against mucosal tongue injury caused by
irinotecan.

2 Materials and methods
2.1 Chemicals

Irinotecan (CPT-11) and quercetin (QRT), as a yellow powder, were
purchased from Sigma Chemical Co.

2.2 Experimental animals and study design

The study included 32 adult male albino rats (180-200 gm). Before
starting the research, all rats were exposed to a period of passive
acclimatization to be habituated to their surroundings, to ensure
their physical health, and to omit any unhealthy animals. The
Institutional Animal Care and Use Committee (IACUC) at Zagazig
University consented to this study: (The approval number ZU-
IACUC/3/F/302/2023).

Four equal tested groups were incorporated in this study, with
eight rats for each. Group 1/control: received tap water and regu-
lar food.

Group 2/ Quercetin (QRT- treated group): received 100 mg/kg in
2mL saline orally by gavage daily for 5 days. The dose was selected
depending on the best results obtained by Singh et al ??

Group 3/ Irinotecan (CPT-11- treated group): received 200 mg/kg
of CPT-11 in a sorbitol/lactic acid buffer as a single intraperitoneal
(IP) injection in the first day of the experiment.?*2*

Group 4/ Irinotecan+Quercetin (CPT-11 + QRT-treated group):
received IP injection of CPT-11 (like group 3) and QRT (like group
2) for five days.

Upon completion of the experiment, (one day after the last dose
of QRT), animals were anesthetized using 30 mg/kg IP sodium
pentobarbital,” then rats were sacrificed by cervical dislocation.

2.3 Histological procedure and
immunohistochemistry (IHC)
2.3.1 Light microscopy

Tongue samples were dissected from the mouth at their base.
Following this, tongue tissue was taken, preserved in 10% formalin
solution, to be prepared into paraffin blocks. Then were sliced into
sections measuring 3-5 um thick using a rotary microtome (LEICA
RM 2125; UK). The sections underwent staining by hematoxylin
& eosin (H&E) for standard histological analysis. Also, Mallory
trichrome (MT) staining was done to show collagen fibers.?® The
slides were scrutinized and histomorphometric dimensions were
conducted using a light microscope (Olympus-Bx; 4,500) paired
with an ordinal camera (Nikon-Coolpix; 4,500). The objective lens
magnifications were adjusted to x10 and x40 for analysis.

2.3.2 Immunohistochemical detection of CD86 and TNF-«
in tongue tissue sections:
Sections of the tongue were affixed onto positively charged glass
slides and subjected to an immunohistochemical assay follow-
ing the protocol outlined by Kiernan (2015)?”. The primary anti-
body targeting CD86 and TNF-« was rabbit polyclonal antibodies
sourced from AB Clonal Inc., Woburn, MA, USA (catalog #: A2353,
A11534, respectively).

Using citrate buffer (Thermo Fisher Scientific, Epredia, catalog
#: AP9003-125) after deparaffinization and rehydration, antigens
were extracted from the sections by boiling at pH 6 for 10 min. By
incubating slides with an H202 solution for 15 min, endogenous

peroxidase activity was blocked. A secondary antibody was then
incubated overnight at 4 °C on the sections after the sections
had been blocked with the corresponding protein. After each
incubation step, PBS was used to wash the samples.

This immunoreaction was completed with TP-015-HD of the
Lab VisionTM system from Thermo Fisher Scientific, which
detects rabbit-specific polyvalent HRP/DAB. We visualized the
stained cells using 3,3-diaminobenzidine (DAB) chromogen and
counterstained with hematoxylin. The presence of CD86 and
TNF-a immunopositivity was indicated by brownish cytoplasmic
staining.

Negative control slides were prepared by omitting the primary
antibody step. Slide assessment and photos were conducted using
a Nikon Eclipse 80i microscope equipped with a ToupCamTM
Xcam full HD camera. This process was carried out in the Depart-
ment of Anatomy and Embryology, Faculty of Medicine, Benha
University, Egypt.

2.3.3 Histomorphometry

Histomorphometric analyses were conducted using the Image-
Pro Plus software (version 6.0; Media Cybernetics Inc., Bethesda,
Maryland, USA) at the Pathology Department, Faculty of Medicine,
Benha University. The optical density of positive immunostaining
for CD86 and TNF-a was assessed quantitatively. Five randomly
selected high-power microscopic fields were assessed to deter-
mine the optical density.?®?° Similarly, the percentage of area
occupied by Mallory trichrome (MT)-stained collagen fibers was
assessed at x 20 magnification.’® The finding was presented as
the mean area percentage of collagen per square micrometer
(nm2).

2.4 Biochemical study of oxidative stress
markers

For the tests, portions of the tongues were weighed and
homogenized by adding nine times the volume of normal saline.
The resulting 10% homogenate underwent centrifugation at
10,000 rpm for 15 min, after which the supernatant was diluted
with ten times the volume of normal saline to achieve a 1%
concentration. Tissue lysate was then stored at —80 °C for
subsequent biochemical analysis.

The levels of malondialdehyde (MDA),*! superoxide dismutase
(SOD),*? and total antioxidant capacity (TAC)** were determined
colorimetrically by the manufacturer’s instructions provided by
Biodiagnostic Co, Egypt.

2.5 Molecular study (gene expression of ki-67,
Bcl-2 and NF-«B)

I) Total RNA Extraction from the Tongue Tissue

Peqlab Biotechnologie GmbH, Carl Thiersch St. 2B 91,052
Erlongen, Germany, Cat. No. 302010) was used to extract
total RNA from tongue tissue according to manufacturer’s
instructions. RNA integrity and purity were measured using the
UV spectrophotometer’s absorbance at 260/280 nm.

2.6 Reverse transcription and cDNA synthesis

Utilizing the Maxima First Strand cDNA Synthesis Kit (Thermo
Scientific, Waltham, MA, USA, cat #K1641), we reverse-transcribed
the isolated RNA to synthesize complementary DNA (cDNA).

I) Real-Time Polymerase Chain Reaction for mRNA Gene
Expression
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Table 1. The primer sequences of ki-67, Bcl-2 and NF-«B.

Genes Primer Sequences (5" — 3')
Ki-67 F: 5-ATTTCAGTTCCGCCAATCC-3/

R: 5-GGCTTCCGTCTTCATACCTAAA-3'
Bcl-2 F: 5-ATGCCTTTGTGGAACTATATGGC-3’

R: 5-GGTATGCACCCAGAGTGATGC-3’
NF-«B F: 5-CTAGCTAGCTACGGCATCGATCG-3/

R: 5’-CGTAGGAGTCGATCGATATAGCTACG-3'
GAPDH F: 5-AACTTTGGCATTGTGGAAGG-3'

R: 5-ACACATTGGGGGTAGGAACA-3'

Abbreviations: Ki-67, Antigen Kiel 67; Nf-kb, nuclear factor kappa B; Bcl-2,
B-cell lymphoma 2; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.

The expression levels of mRNA were determined using Real-
Time PCR (Stratagene Mx3005P gPCR System). To normalize the
data, GAPDH expression was used as a control. In this study,
primer sequences are listed in Table 1. For each 25 L PCR reaction,
12.5 L TOPrealTM gPCR 2X PreMIX (SYBR Green with low ROX)
(Cat. # RT500S or RT500M) (Enzynomics, Korea), 1 L primers
(Invitrogen, USA), 5 L cDNA, and 5.5 L ddH20 were used. For
the amplification process, 95 °C was used for 15 min of initial
activation, followed by 40 cycles of denaturation at 94 °C for
15 seconds, annealing at 60 °C for 15 seconds, and elongation at
72 °C for 30 seconds. Expression of genes as a function of fold-
change.

2.7 Statistical analysis

GraphPad Prism, Version 8.0 Software (GraphPad Software; San
Diego, CA, USA) was used to compare the mean values and
standard deviations of the studied groups. Statistical differences
between groups were assessed using one-way ANOVA followed by
post-hoc Bonferroni test. Significance was determined at a P value
<0.05.

2.8 Histological findings

Comparing the effects of treatment between the control and
QRT-treated groups on tongue tissue, sections stained with
hematoxylin and eosin displayed uniformly distributed filiform
papillae, consistent in extent, form, and alignment, along with a
normal layer of keratinized epithelium covering the upper surface
of the tongue. Additionally, well-developed connective tissue and
muscles were observed. The lower surface appeared smooth
without papillae (Fig. 1a—c). In contrast, the CPT-11-treated group
exhibited non-healed ulcers with absent epithelial covering,
adjacent to which lingual papillae were absent. Moreover,
dilated blood vessels and mononuclear cells infiltrated the
connective tissue in the ulcerated area (Fig. 1d). However, the
CPT-11 + QRT-treated group showed complete ulcer healing,
presenting histological features resembling those of the negative
control group (Fig. 1e).

To evaluate collagen deposition, Mallory’s trichrome stain
was applied to tongue sections from all study groups. In
the negative control and QRT-treated groups, collagen fibers
were observed under epithelium and between muscle fibers
(Fig. 2a and b). Conversely, the CPT-11-treated group exhibited
significant collagen fiber accumulation under epithelium and
related muscle fibers (Fig. 2c). Notably, the CPT-11 + QRT-treated
group displayed minimal collagen fiber accumulation under
epithelium and between muscle fibers, resembling that of the
negative control group (Fig. 2d).

Eman Faruketal. | 3

2.9 Immunohistochemical findings

The extent of the inflammatory response, tissue proliferation,
and immunoreactivity of CD86 and TNF-a were examined. In the
negative control and QRT-treated groups, the tongue exhibited
a faint positive cytoplasmic reaction for CD86 in epithelial cells
and a mild positive immune reaction for TNF-«¢ in the stroma
(Figs. 3a and b and 3e and f). Conversely, the CPT-11-treated group
displayed a substantial positive cytoplasmic reaction for CD86 in
epithelial cells and a strong positive immune reaction for TNF-« in
the stroma (Figs. 3c and g). In contrast, the CPT-11 + QRT-treated
group demonstrated faint positive cytoplasmic reactions for CD86
in epithelial cells and mild positive immune reactions for TNF-«
in the stroma (Figs. 3d and h).

As shown in Fig. 4, the CPT-11 group had a considerably greater
mean optical density of tongue epithelium CD86 than the negative
control, QRT-treated group, and CPT-11 + QRT-treated group. Sim-
ilar to this, as shown in Fig. 4, the mean optical density of TNF-«
expression was significantly higher in the CPT-11 group compared
to the negative control, QRT-treated group, and CPT-11 + QRT-
treated group.

As illustrated in Fig. 5, the mean area percentage of collagen
fiber disposition was also considerably larger in the CPT-11 group
as compared to the QRT-treated group, the negative control, and
the CPT-11 + QRT-treated group.

2.10 Biochemical findings

In the assessment of the oxidative stress markers, the study
results revealed a significant increase in MDA levels in the CPT-
11 group compared to the other groups (P < 0.001). Conversely, the
levels of SOD and TAC showed a significant decrease in the CPT-11
group compared to the other groups, as illustrated in (Fig. 6a—c).
In the CPT-11 + QRT-treated group, there was a decrease in MDA
levels and an increase in SOD and TAC levels compared to the
CPT-11 group, as shown in (Fig. 6a-c).

2.11 Molecular study results

Upon examination of the various groups, it was observed that the
group treated with CPT-11 exhibited a noteworthy reduction in the
molecular gene expression of Ki-67 and antiapoptotic Bcl-2 levels.
Additionally, there was a substantial increase in the NF-«B mRNA
gene expression level within this group, as shown in Fig. 7.

3 Discussion

Our results revealed that CPT-11 induced tongue injury in the
form of non-healed ulcers, absent lingual papillae, dilated blood
vessels, mononuclear cells infiltration, marked deposition of col-
lagen fibers and overexpression of CD86 as well as TNF-«. Regard-
ing the biochemical results, there was oxidative stress evidenced
by raised MDA levels along with decreased SOD and TAC levels.

Chemotherapeutic agents, including CPT-11, affect the rapidly
proliferating cells of the GIT and may produce stomatitis, cheilo-
sis, glossitis, esophagitis, and oral ulceration.** The pathogenesis
of CPT-11- induced oral toxic effects could be attributed to many
factors. CPT-11 leads to disastrous breaks during the replication
of the double-stranded DNA triggering apoptosis.*

In addition, CPT-11 causes triggering of the natural immune
system by activating oxidative stress and liberation of ROS.® CPT-
11 increases the creation and activation of pro-inflammatory
cytokines such as TNF-a and NF-¢B, which results in initiation
of pro-apoptotic pathways.*’-*® The detrimental effect of inflam-
matory intermediaries directly or indirectly increases vascular
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Fig. 1. a) A histological photo reveals the upper part of a rat’s tongue from the control group, revealing neatly arranged, elongated conical filiform
papillae with tapered ends (P). These papillae possess a connective tissue core beneath a layer of stratified epithelium (arrow). A fungiform papilla is
visible (F), while the underlying surface epithelium comprises connective tissue (C). Notably, the tongue muscle cells exhibit diverse orientations
(mus). (H&EX100). b) a histological photo of the lower surface of a rat’s tongue from the control group depicts an absence of lingual papillae and the
existence of a smooth keratin layer (arrow). The connective tissue forms the underlying lamina propria (c). The muscle fibers of the tongue are
oriented in various directions (mus). (H&EX100). c): A histological photo displays the upper part of a rat’s tongue from the QRT-treated group, depicting
lingual papillae (arrow) alongside the underlying lamina propria (c). Furthermore, the lingual muscle fibers exhibit varying orientations (mus).
(H&EX100). d): A histological photo of the upper surface of a rat’s tongue from the CPT-11-treated group, revealing a noticeable ulcer (u) devoid of
epithelial covering. Closest to the ulcer, the epithelial covering lacks lingual papillae. Notably, the lamina propria exhibits disorganized connective
tissue fibers (c). (H&EX100). At higher magnification of the preceding section, an evident ulcer (u) is visible without epithelial covering. Within the
lamina propria, there is pronounced infiltration of mononuclear cells (arrow) alongside numerous cell vacuolations (V). (H&EX200). E): A histological
photo capturing the upper part of a rat’s tongue from the CPT-11 + QRT-treated group reveals full epithelial covering and closely resembles that of the
normal tissue. (H&EX100).

Fig. 2. a) A histological photo of the upper part of the rat’s tongue from the first group reveals collagen fiber accumulation (arrow) within the lamina
propria and amidst the muscle fibers, the collagen fibers exhibit a blue hue. b): A histological photo of the upper surface of the rat’s tongue from the
QRT-treated group reveals collagen fiber deposition (arrow) within the lamina propria and interspersed among the muscle fibers. ¢): A histological
photo of the upper surface of a rat’s tongue from the CPT-11-treated group reveals an increase in collagen fiber deposition (arrow) within the lamina
propria and among the muscle fibers. d): A histological photo of the upper surface of the rat’s tongue CPT-11 4+ QRT-treated group reveals a reduction
in collagen fiber accumulation (arrow) underlying epithelium and among the muscle cells. (Mallory trichrome X100).
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Fig. 3. a) A histological photo of the upper part of a rat’s tongue from the control group reveals a weak positive cytoplasmic reaction for CD86 in the
surface cells. b): A histological photo of the upper surface of a rat’s tongue from the QRT-treated group reveals a weak positive cytoplasmic reaction
for CD 86 in the epithelial cells. c): A histological photo of the upper part of a rat’s tongue from the CPT-11-treated group reveals a strong positive
cytoplasmic reaction for CD86 in the epithelial cells. d): A histological photo of the upper surface of a rat’s tongue from the CPT-11 + QRT-treated
group reveals a weak positive cytoplasmic reaction (arrow) for CD86 in the epithelial cells. (Avidine biotin peroxidase stain with Hx counter stain X
200). e): A histological photo of the upper part of a tongue of rat’s tongue from the control group reveals an uncertain positive immune reaction for
TNF-a. f): A histological photo of the upper surface of a rat’s tongue from the QRT-treated group reveals a weak positive immune reaction for TNF-a.
9): A histological photo of the upper part of the tongue of a rat’s tongue from the CPT-11-treated group reveals a strong positive immune reaction for
TNF-a. h): A histological photo of the upper surface of a rat’s tongue from the CPT-11 + QRT-treated group reveals a weak positive immune reaction

for TNF-«. (Avidine biotin peroxidase stain with Hx counter stain X200).

3_
= Control
= QRT
2 = CPT-11

= CPT-11+QRT

Optical denisty of CD86  Optical denisty of TNF-o

Fig. 4. Effects of QRT and CPT-11 on the optical density of CD86 and
TNF-«. each quantity is mean =+ SD for 8 rats in each group. # Significant
Vs control, bsignificant vs QRT, Csignificant vs CPT-11. Abbreviations:
TNF-a: Tumor necrosis factor- alpha, QRT: Quercetin, CPT-11: Irinotecan.

absorbency with further absorption of the drug into the oral
mucosa.>

Formation of MDA can be induced non-enzymatically by ROS or
enzymatically by the activity of lipoxygenase.*’ The assessment
of MDA levels in various biological systems can be used as a
significant parameter of lipid peroxidation both in vitro and in
vivo. Throughout the process of intracellular oxidative stress,
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Fig. 5. Effects of QRT and CPT-11 on the mean area percentage of
collagen per square micrometer (um?2). Each value is mean + SD for 8
rats in each group. 2 Significant vs control, Psignificant vs QRT,
Csignificant vs CPT-11. Abbreviations: QRT: Quercetin, CPT-11: Irinotecan.
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Psignificant vs QRT, “significant vs CPT-11. Abbreviations: MDA:
Malondialdehyde, SOD: Superoxide dismutase, TAC: Total antioxidant
capacity, QRT: Quercetin, CPT-11: Irinotecan.

Gene Expression of ki-67, Bcl-2 and NF-kB

Control

QRT

CPT-11
CPT-11+QRT

Ki-67 Bcl-2 NF-kB

Fig. 7. Effects of QRT and CPT-11 on the gene expression of ki67, Bcl-2
and NF-«B. Each value is mean + SD for 8 rats in each group. #
Significant vs control, Psignificant vs QRT, Csignificant vs CPT-11.
Abbreviations: QRT: Quercetin, CPT-11: Irinotecan.

MDA reacts with DNA-forming adducts which marks it as a main
factor in the damage to DNA.*!

Superoxide dismutase is a corner stone in the physiological
antioxidant defense strategy inside the cell, both in mammals and
plants. It is effective versus free radicals and ROS produced from
biotic and abiotic stress.*?43

Assessment of the TAC is one of the approaches that is most
commonly used to evaluate the oxidant-antioxidant imbalance in
the biological systems.** It has the importance of being a method
to estimate the antioxidant capability of whole antioxidants in a
natural sample and not only a sole item.*

Oral mucositis is one of the well-known, painful and dev-
astating consequences of chemotherapy and radiotherapy*® It
is defined as erythematous and hyperemic changes of the oral
mucosa, boundaries of the tongue, base of the mouth, and/or soft
palate that may advance into small abrasions or deep and painful
ulcerations with bleeding, leading to poor appetite, dysphagia,
enlarged risk of multiple infections and discontinuation of the
therapy sessions.?’ 8

Upon analyzing the current study, our findings align with previ-
ous research,*~>? indicating that CPT-11 induces direct DNA dam-
age and activates the innate immune response through oxidative
stress, leading to ROS release and heightened levels of inflamma-
tory cytokines. Our study also revealed reduced expression of Ki-
67 and Bcl-2, accompanied by increased NF-«B expression in the
CPT-11-treated group at the mRNA level as determined by qRT-
PCR.

Ki-67 serves as a nuclear antigen associated with cell prolifer-
ation during various phases of the cell cycle,>® playing a crucial
role in the formation of the ribonucleoprotein sheath around
condensed chromosomes and the prevention of chromosomal
aggregation >

The Bcl-2 gene encodes proteins and is present in the nuclear
membrane, inner mitochondrial surface, and endoplasmic reticu-
lum. It plays a vital role in inhibiting apoptosis and preserving cell
survival °>The meticulous mechanism by which Bcl-2 obstructs
apoptosis is still indefinite, it was proposed that Bcl-2 may sup-
press mitochondrial cytochrome c translocation and concurrently
inhibit caspase activation.*®

Nuclear factor-kappa B (NF-«B) is an essential transcription
factor that adjusts numerous functions inside cells, for instance,
modification of inflammatory reactions, as well as control of
some processes that are linked to cell survival or apoptosis.”’ In
recent times, there has been a surge in studies aimed at delving
into the pathogenesis of mucositis and its potential association
with the NF-«B signaling pathway.>® The oxidative stress resulted

$20Z Jaquieoa( gl uo 1senb Aq GZ69Z6/ /1L ZoBN/9/E | /a|01./Six0)/woo dno olwapeose//:sdiy Woll papeojumo(]



from chemotherapeutics and CPT-11 as well, is an important
factor in the pathogenesis of oral mucositis, so many antioxidants
have been used either in the prophylaxis or even the treatment of
oral mucositis.”

Our results revealed that QRT-treated group showed complete
ulcer healing, with histological features almost like the control
group, along with minimal collagen fiber deposition, decreased
reactivity to CD86 and TNF-« and improvement of oxidative stress
status.

In accord with our results, study of Lotfi et al.?®® has stated
that QRT was efficient not only in preventing the tissue damage
occurring in oral mucositis, but also can counteract the oxidative
stress and cell apoptosis. The protective effect of QRT could be
defended by its ability to conserve the proliferative activity and
lessening of apoptotic changes of the basal epithelial cells of the
oral mucosa.®*

Also, previous studies®”~%* have reported the efficacy of QRT
in relieving the oxidative stress status represented by decreased
MDA levels and increased levels of SOD and TAC. Quercetin can
inhibit the expression CD86 and TNF-«,* which also supports our
results.

In this study, QRT treatment caused increased appearance
of Ki-67 and Bcl-2 and decreased appearance of NF-«B, which
matches formerly-reported results.®¢-¢/

4 Conclusion

The results of this study revealed that CPT-11 induced evident
damage in the tongues of adult albino rats, as determined by his-
tolopathological and biochemical results. Quercetin minimized
this damage when it was co-administrated with CPT-11.
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